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system of units will not adversely af-
fect the simultaneous operation of any
other radio or electronic unit, or sys-
tem of units, required by this chapter.

§ 25.1433 Vacuum systems.
There must be means, in addition to

the normal pressure relief, to auto-
matically relieve the pressure in the
discharge lines from the vacuum air
pump when the delivery temperature of
the air becomes unsafe.

[Doc. No. 5066, 29 FR 18291, Dec. 24, 1964, as
amended by Amdt. 25–72, 55 FR 29785, July 20,
1990]

§ 25.1435 Hydraulic systems.
(a) Design. (1) Each element of the

hydraulic system must be designed to
withstand, without deformation that
would prevent it from performing its
intended function, the design operating
pressure loads in combination with
limit structural loads which may be
imposed.

(2) Each element of the hydraulic
system must be able to withstand,
without rupture, the design operating
pressure loads multiplied by a factor of
1.5 in combination with ultimate struc-
tural loads that can reasonably occur
simultaneously. Design operating pres-
sure is maximum normal operating
pressure, excluding transient pressure.

(b) Tests and analysis. (1) A complete
hydraulic system must be static tested
to show that it can withstand 1.5 times
the design operating pressure without
a deformation of any part of the sys-
tem that would prevent it from per-
forming its intended function. Clear-
ance between structural members and
hydraulic system elements must be
adequate and there must be no perma-
nent detrimental deformation. For the
purpose of this test, the pressure relief
valve may be made inoperable to per-
mit application of the required pres-
sure.

(2) Compliance with § 25.1309 for hy-
draulic systems must be shown by
functional tests, endurance tests, and
analyses. The entire system, or appro-
priate subsystems, must be tested in an
airplane or in a mock-up installation
to determine proper performance and
proper relation to other aircraft sys-
tems. The functional tests must in-
clude simulation of hydraulic system

failure conditions. Endurance tests
must simulate the repeated complete
flights that could be expected to occur
in service. Elements which fail during
the tests must be modified in order to
have the design deficiency corrected
and, where necessary, must be suffi-
ciently retested. Simulation of operat-
ing and environmental conditions must
be completed on elements and appro-
priate portions of the hydraulic system
to the extent necessary to evaluate the
environmental effects. Compliance
with § 25.1309 must take into account
the following:

(i) Static and dynamic loads includ-
ing flight, ground, pilot, hydrostatic,
inertial and thermally induced loads,
and combinations thereof.

(ii) Motion, vibration, pressure tran-
sients, and fatigue.

(iii) Abrasion, corrosion, and erosion.
(iv) Fluid and material compatibil-

ity.
(v) Leakage and wear.
(c) Fire protection. Each hydraulic

system using flammable hydraulic
fluid must meet the applicable require-
ments of §§ 25.863, 25.1183, 25.1185, and
25.1189.

[Amdt. 25–13, 32 FR 9154, June 28, 1967, as
amended by Amdt. 25–41, 42 FR 36971, July 18,
1977; Amdt. 25–72, 55 FR 29786, July 20, 1990]

§ 25.1438 Pressurization and pneu-
matic systems.

(a) Pressurization system elements
must be burst pressure tested to 2.0
times, and proof pressure tested to 1.5
times, the maximum normal operating
pressure.

(b) Pneumatic system elements must
be burst pressure tested to 3.0 times,
and proof pressure tested to 1.5 times,
the maximum normal operating pres-
sure.

(c) An analysis, or a combination of
analysis and test, may be substituted
for any test required by paragraph (a)
or (b) of this section if the Adminis-
trator finds it equivalent to the re-
quired test.

[Amdt. 25–41, 42 FR 36971, July 18, 1977]

§ 25.1439 Protective breathing equip-
ment.

(a) If there is a class A, B, or E cargo
compartment, protective breathing
equipment must be installed for the
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